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On May 16,2000, the Civil Engineering Research Foundation (CERF), under the sponsorship of the National 
Science and Technology Committee on Technology, Research and Special Programs Administration (RSPA) 
of the U. S. Department of Transportation (DOT), and the Naval Facilities Engineering Command (NAVFAC), 
convened a forum to discuss asset management. The forum brought together knowledge and experience from 
industry and academia, as well as the management needs and perspectives of federal agencies with technical 
and management responsibilities related to very different infrastructure-asset portfolios. 

This effort to revitalize and repair our nation's infrastructure using innovative materials and processes is 
supported by a major national initiative, the Partnership for the Advancement of Infrastructure and its Re- 
newal (PAIR). In an earlier workshop focussing on the transportation component of this initiative (PAIR-T), 
possible asset management strategies were identified as key to the effective repair and renewal of the nation's 
infrastructure. The asset management workshop was convened in order to explore the growing experience 
and potential of different asset management strategies. 

The workshop's objective was to help the U.S. transportation community and NAVFAC learn of asset man- 
agement theory and practice from the academic and private sectors, exchange ideas of how such knowledge 
can be applied to publicly owned facilities, and identify research and planning actions necessary to seriously 
consider recommending such management methods to the organizational customers of these agencies. In this 
context, the "customers" are the facility usersloperators who are the recipients of funds for the deployment, 
maintenance, and use of facility assets such as military base commanders and state transportation officials. 

"Asset management" has emerged as a prominent concept in the search for economies and operating efficien- 
cies in the public-works infrastructure community. Historically, it has generally been easier to obtain ap- 
proval from legislatures for capital improvements, such as a new school or highway, than it is to get adequate 
maintenance budgets. As a result, owner/operators have often had to postpone all but the most critical main- 
tenance items. One way to improve the quality of maintenance and extend infrastructure service life is to 
implement effective facility asset management practices. 

Asset management is clearly a broad and complex subject. The public works asset manager must be con- 
cerned with establishing and maintaining an inventory of assets in the absence of explicit market transactions 
that might establish values and in the face of market imperfections that may distort those values, and determin- 
ing whether assets are performing satisfactorily while considering the risks associated with making a decision 
that proves unfortunate under future conditions. Such concerns are faced at strategic levels by senior manage- 
ment and at the level of day-to-day operations by "hands-on" infrastructure builders and maintenance work- 
ers. 

This workshop was devoted to an exploration of key topics in the area of asset management. These topics are 
broad and by no means constitute all the issues that must be addressed by potential users. Yet the discussion 
does confront some key issues. While by no means definitive, the discussion below does help establish some 



common parameters that others may use when developing their own arsenal of asset management techniques 
and capabilities. 

WHAT ARE I N F R A S T R U C ~  ASSETS AND HOW DO WE KNOW THEY'RE BEING PRODUCTIVELY USED? 

Discussion participants commented that answering this question is made more difficult because individual 
agencies responsible for managing infrastructure understandably focus only on those elements of infrastruc- 
ture for which they are responsible. For example, at the federal level there is no agency that has interest in the 
overall system of infrastructure. Thus the U.S. Department of Transportation will often have a very different 
view from those of the Department of Defense, and other units within these cabinet level agencies will each 
have their own perspectives as well. 

Panel participants generally agreed that the various types of "infrastructure assets" have at least three common 
characteristics. First, they represent a substantial investment of resources, i.e., they are costly to develop. 
Second, they endure for a long time, i.e., they are expected to have long service lives; some participants 
suggested that seven years, the minimum service life considered appropriate for financing, may be an appro- 
priate criterion. Third, they are expected to produce benefits, only some of which may have market-deter- 
mined or monetary value, and entail continuing costs for operations and maintenance in addition to the initial 
costs of their development. 

HOW CAN THE PERFORMANCE OF CURRENT INFRASTRUCTURE ASSETS BE ENHANCED? 

Historically, asset management personnel and associated decision support systems have not considered the 
effects of cumulative actions when making current decisions. For instance, what is the cumulative effect of de- 
icing chemicals on the condition, operation, load-carrying capacity, and remaining service life of bridge 
decks? Cumulative effects have not been considered, due either to a lack of understanding of the physical 
process or inadequate data availability. Complexity in modeling the physical phenomenon or difficulties in 
acquiring the necessary data are compounded by existing business processes that typically do not facilitate the 
consideration of such external effects on asset performance. 

Workshop participants concluded that significant advancements could be made through the incorporation of 
advanced technologies developed through other industries, such as the defense industry, and academic re- 
search. Many of these technologies have been applied in other industries, and research could be employed to 
examine application within infrastructure asset management. Examples include: 

+ The use of parallel computing technology and dynamic simulation for asset management decision 
support. 

+ The application of sensors for the non-destructive evaluation of infrastructure components 
(imbedded sensors and/or remote sensing technologies). 

+ The use of GIs and GPS tools. 
+ Alternative delivery methods (designfbuild, design/build/operate/maintain). 

WHAT ARE PUBLIC WORKS INFRASTRUCTURE ASSETS REALLY WORTH AND HOW ARE THEY VALUED FOR 

DECISION MAKING? 
Session participants agreed that valuation of public works infrastructure assets is inherently uncertain. There 
is no market in which value can be directly determined through transactions between willing buyers and 
sellers. The estimation of value depends unavoidably on the perspectives of those who are making the estima- 
tion. However, the purpose of establishing infrastructure asset values is to support decisions about allocation 
of resources, and for this purpose it is possible to establish meaningful values. 



Discussion pam'cipants agreed, however, that such models and their supponing information (e.g., detenora- 
tion curves) are not by themselves adequate to improve infrastructure management. The underlying concept of 
infrastructure asset management for some people is that the net benefits of infrastructure over the long-term 
are positive and infrastructure should be managed to maximize those net benefits. For others, however, 
infrastructure represents primarily a liability, a long-term stream of future costs that must be paid to secure 
certain essential services; the goal of management is to minimize these costs. These two concepts can lead to 
very diflerent management strategies. 

HOW Do STRATEGIC ISSUES OF TECHNOLOGY, ECONOMIC STRUCTURE, AND PUBLIC EXPECTATIONS 

INFLUENCE INFRASTRUCT~E ASSET MANAGEMENT? 

It is critical to consider how we forecast and deploy new technology. Looking back at the evolution of 
transportation and other technologies in this country it appears that innovation works almost on a logarithmic 
scale. Therefore, we should expect that opportunities for deployment of new technology today will have a 
very short lead, say five years. From an asset management standpoint, this means we m q  be looking for 
technology to help us with solving near term problems even though our abiliQ to forecast specz$c break- 
throughs is not exact at this time. The following are some of the key strategic issues that could affect receptiv- 
ity towards innovative asset management strategies. 

+ Narrow focus of asset management in the U.S. 
+ Rise of "no growth" or "smart growth" movements 
+ Antiquated public budgeting practices 
+ Fractured government responsibilities 

WHAT SPECIFIC S O ~ A R E  AND OTHER TOOLS ARE AVAILABLE TO IMPROVE INFRASTRUCTZJRE ASSET 

MANAGEMENT? 

Software and tools are dependent upon effective data management systems. Workshop participants considered 
difficulties faced when attempting to implement new data management technologies. It frequently is difficult to 
change the current paradigm. Furthermore, when implementing data management techniques, such as large, 
multi-user relational databases or data warehouses, specialized knowledge is often required to manage and 
administer the systems. 

The group focused on the use and purpose of the data. For example, transportation asset management, bridge, 
and pavement management systems are the primary decision support systems. The currently available systems 
provide multiple capabilities, including but not limited to the following: 

+ Develop optimal maintenance, repair, and rehabilitation policies. 
+ Identify high priority preservation and improvement projects and quantify the costs and benefits of 

performing these projects. 
+ Quantify the impact of functional deficiencies on the users of the system. 
+ Determine long- and short-term budget requirements for preservation, improvement, and replacement 

activities, and provide an assessment of the benefits of funding these activities. 
+ Provide performance measures for management of programs. 
+ Predict future conditions based on planned activities. 
+ Maintain data and provide search and query ability. 

The data must identify unsafe conditions, quantify the deterioration of the elements, describe the functional 
characteristics, provide the basis for economic assessment and engineering analysis, and measure the perfor- 
mance of the system. Data should thus be available to describe: 

MANAGING INFRASTRUCTURE ASSETS vii 



+ Inventory features (what is the asset, geometry, materials, etc.) 
+ Conditions of the elements 
+ Location information (spatial coordinates, descriptions, LRS, etc.) 
+ Hazardous situations (condition based or geometry based) 
+ Benefits of the asset (what mission does it support) 
+ Value of the asset 

WHERE DO WE GO FROM HERE? 

It is only in the last few years that asset management approaches have been taken seriously and applied by 
private and public sector managers as tools for effective infrastructure management. It is no longer acceptable 
to look at the initial cost of construction apart from the inevitable operation and maintenance costs. Asset 
management approaches offer practical insights as to how best to make the tradeoffs when considering all 
operational alternatives. 

Efforts to develop an asset management guide, an asset value study, and the convening of additional asset 
management workshops focusing on a peer-to-peer exchange among potential users, will provide significant 
direction. Asset management promises to be an opportunity to focus on the mission of organizations recogniz- 
ing constrained resources, and the need for efficient operations. Most importantly, asset management recog- 
nizes that there is a diversity of facility types, and there are many different functions that have to satisfy the 
needs of many distinct stakeholder groups. 

... 
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0 n May 16, 2000, the Civil Engineering 
Research Foundation (CERF), under the 
sponsorship of the National Science and Tech- 

nology Committee on Technology, Research, and 
Special Programs Administration (RSPA) of the U .  
S. Department of Transportation (DOT), and the Na- 
val Facilities Engineering Command (NAVFAC), 
convened a forum to discuss asset management (a list 
of attendees is presented below as Appendix A). The 
forum brought together knowledge and experience 
from industry and academia, as well as the manage- 
ment needs and perspectives of federal agencies with 
technical and management responsibilities related to 
very different infrastructure-asset portfolios. The DOT 
has very limited direct operating responsibilities, but 
working in conjunction with the transportation com- 
munity, oversees a large share of the nation's spend- 
ing on transportation-facilities construction. NAVFAC 
is the Department of the Navy's technical and man- 
agement agent for the planning, acquisition, and main- 
tenance of the shore facilities infrastructure. Asset man- 
agement methods appropriate for facilities recom- 
mended by NAVFAC must still be accepted by the 
Navy's base and operating fleet, systems, and other 
commanders. 

If we are to maintain the quality and reliability of the 
nation's physical infrastructure, we must make maxi- 
mum use of all the resources at our disposal, ranging 
from the improved performance of innovative con- 
struction materials to the most creative decision mak- 
ing tools. Robust asset management approaches to in- 
frastructure renewal and maintenance are critical, 
under-utilized resources at this time. 

Many think the broadly-defined infrastructure com- 
munity is not responding to the need for asset man- 
agement as quickly as other industries, primarily be- 
cause the mission of those who build and maintain 
infrastructure is vastly different from the mission of 
other federal agencies. The industry is fragmented and 
dominated by a large number of small companies; fi- 
nanced in large part by limited public sector funding; 

characterized by its multiple levels of approval needed 
from local, state, and federal agencies; under pres- 
sure to perform due to increasing traffic congestion, 
construction delays; and. conservative and resistant 
to change. 

This effort to revitalize and repair our nation's infra- 
structure using innovative materials and processes is 
supported by a major national initiative, the Partner- 
ship for the Advancement of Infrastructure and its 
Renewal (PAIR). PAIR works to overcome barriers 
that impede the introduction and widespread use of 
innovative technologies. PAIR aims to put an end to 
the management-by-crisis approach to infrastructure 
repair and renewal. PAIR works with leaders from 
both the private and public sectors to form collabora- 
tive partnerships that bring the very best construction 
technologies and processes to the marketplace. PAIR 
wants to shorten the unconscionably long timeframe 
currently needed to take "state-of-the-art" construc- 
tion technologies and management strategies and de- 
ploy them on a broad scale. 

PAIR is designed to supplement-not supplant-the 
many initiatives in both the private and public sectors 
that are addressing the need for proactive infrastruc- 
ture repair and renewal. PAIR identifies and builds 
on those programs that share the same strategic mis- 
sion of creatively revitalizing the infrastructure through 
innovative products and processes.' 

Asset management has been identified by PAIR par- 
ticipants, particularly those in the transportation com- 
ponent of this initiative (PAIR-T), as one of the pri- 
mary innovative tools that should be utilized. The 
National Science and Technology Council Committee 
on Technology, the U . S. Department of Transporta- 
tion, and NAVFAC supported this workshop as a PAIR 
activity to start a meaningful dialogue about asset man- 
agement as it relates to the objective of infrastructure 
renewal and maintenance. Workshop participants dis- 
cussed how the use of asset management techniques 
could further this objective. 

'Richard A. Belle, "The PAIR Initiative: Repairing and Revitalizing Our Nation's Physical Infrastructure, " Public Roads 
(NovemberIDecember 1999), 12- 19. 





T he workshop's objective was to help the U.S. 
transportation community and NAVFAC 
learn of asset management theory and practice 

from the academic and private sectors, exchange ideas 
of how such knowledge can be applied to publicly 
owned facilities, and identify research and planning 
actions necessary to seriously consider recommend- 
ing such management methods to the organizational 
customers of these agencies. The "customers" are the 
facility users/operators who are the recipients of funds 
for the deployment, maintenance, and use of facility 
assets such as military base commanders and state 
transportation officials. 

The workshop's participants, DOT and state trans- 
portation agencies, NAVFAC, and other public orga- 
nizations were invited to bring their management 
needs, knowledge, and experience. They were joined 
by experts and seasoned managers from both the pri- 
vate and public sectors who brought transferable les- 
sons from their own experience, and who have the 
opportunity to shape the development of federal asset 
management principles and practices. Developers of 
tools for public sector asset management contributed 
their knowledge of leading-edge technology and its 
practical applications. Collectively the workshop was 
an opportunity for the transfer and furthering of asset 
management principles and practice for the public sec- 
tor. 

"Asset management" has emerged as a prominent 
concept in the search for economies and operating ef- 
ficiencies in the public-works infrastructure commu- 
nity. It is generally easier to obtain approval from 
legislatures for capital improvements, such as a new 
school or highway, than it is to get adequate mainte- 
nance budgets. As a result, owner/operators have of- 
ten had to postpone all but the most critical mainte- 
nance items. One way to improve the quality of main- 
tenance and extend infrastructure service life is to 
implement effective facility asset management prac- 
tices. Methods for condition assessment, for success- 
ful maintenance budgeting and execution, for maxi- 

mum utilization, and for the out-leasing or retirement 
of underutilized assets must be explored, evaluated, 
and shared. 

Asset management-the acquisition, retention, utili- 
zation and disposal of assets-encompasses several 
tools aimed at getting maximum utilization at mini- 
mum cost. Schools, streets, highways, bridges, right 
of way, airports, buildings, and utilities are all assets 
and as such need to be preserved to retain their value. 
Credible valuation of assets is complex in the absence 
of market-price mechanisms, as is frequently the case 
with public assets. 

Asset management has recently achieved visibility 
because it may better communicate to the legislatures 
and other key stakeholders the need for adequate re- 
sources for facility assets. The interstate highways and 
other major infrastructure-development programs ini- 
tiated in past decades have been substantially com- 
pleted (or are in their final phases) and hence have 
need for programming for their upkeep. Rail systems 
have declined and need restoration. Housing and other 
built facilities require careful maintenance. Over the 
same period, the range of concerns influencing infra- 
structure decision makers has expanded to encompass 
environmental, equity, economic development, and 
other factors previously given lower priority or ne- 
glected entirely. Concurrently, new technologies have 
vastly increased managers' abilities to measure, col- 
lect, analyze, and extract useful information from data. 
Finally, explosive growth in new enterprises has ex- 
panded our understanding of what are our "assets" 
and enhanced awareness of asset productivity as an 
important criterion of managerial effectiveness. Pub- 
licity in reengineering the government has raised the 
public's level of expectation on the rigor and results 
in managing constructed facility assets. The public has 
a right to expect an appropriately high return on their 
investments in infrastructure. 

New construction and major reconstruction of public 
infrastructure facilities have traditionally been con- 

*Statement No. 34, Basic Financial Statements and Management's Discussion and Analysis for State and Local Govern- 
ments, Government Accounting Standards Board, August 1999. 



sidered under a capital-budgeting process distinct from 
the ongoing operations of government that usually pays 
for maintenance. Maintenance as an expense account 
differs from the notion of investing for the preserva- 
tion of the asset's value. Many observers claim that 
with today's systems there is a tendency to overbuild 
and under-maintain facilities. The Government Ac- 
counting Standards Board (GASB) has adopted State- 
ment 34 requiring that state and local governments 
include infrastructure in their financial statements and 
either depreciate these assets (e.g., using historical 
costs) or establish a condition-management system to 
assure that adequate maintenance expenditures are 
made periodically to protect the public's infrastruc- 
ture investment . 2  

Theory and practice in infrastructure management have 
not kept pace with the recognition of infrastructure's 
productive potential and high cost of ownership. Many 
people disagree on the definition of "asset manage- 
ment" for public-works infrastructure. Depending on 
the individual's professional and organizational per- 
spective, the phrase has different meanings. A recent 
American Association of State Highway and Trans- 
portation Officials (AASHTO) Peer Exchange con- 
ference on the subject defined it as "a systematic pro- 
cess of operating, maintaining, and upgrading trans- 
portation assets cost-effectively. "3 Consultants con- 
ducting an ongoing National Cooperative Highway 
Research Program (NCHRP) project to develop asset 
management guidance say the activity is essentially a 
"strategic approach to managing infra~tructure."~ A 
policy statement proposed for the American Public 
Works Association (APWA) states that "public-works 
asset management refers to the activities of deciding 
how to use society's resources to develop, operate, 
and maintain our infrastructure to achieve the highest 
possible returns. " 5  In addition, the term "asset man- 
agement" is widely used in real estate, finance, and 
other sectors of private industry to refer to invest- 
ments that are more readily converted to money or 

other exchangeable forms of capital than are highway 
bridges, military dry-docks, and other public-works 
infrastructure. 

Asset management clearly means very different things 
to different people. However, there is a unifying ob- 
jective of efficiency. In the last few years, the trans- 
portation community, among others, has begun to 
understand this objective and has verbalized the subtle- 
ties of asset management. For example, Darrel 
Rensink, Chair of the AASHTO Asset Management 
Task Force, states that state DOTs have come to un- 
derstand that they already manage assets, and what 
they need to do is practice asset management. One 
way to do this is to learn from other's  experience^.^ 

Beyond basic definitions, objectives, and scope, asset 
management is clearly a broad and complex subject. 
The public works asset manager must be concerned 
with establishing and maintaining an inventory of as- 
sets in the absence of explicit market transactions that 
might establish values and in the face of market irn- 
perfections that may distort those values, and deter- 
mining whether assets are performing satisfactorily 
while considering the risks associated with making a 
decision that proves unfortunate under future condi- 
tions. Such concerns are faced at strategic levels by 
senior management and at the level of day-to-day op- 
erations by "hands-on" infrastructure builders and 
maintenance workers. 

As recently as 1995, asset management was some- 
thing private sector companies did, and state DOTs 
and other public agencies were only beginning to think 
that they should be practicing. In September 1996, 
AASHTO and the Federal Highway Administration 
(FHWA) held the first asset management workshop 
focused on sharing experiences in both the public and 
private sectors. Since 1996, two more workshops have 
been held, and AASHTO has formed an asset man- 
agement task force, which has initiated several 

'Asset Management Peer Exchange: Using Past Experiences to Shape Future Practice, Executive Summary, DRAFT, 
American Association of State Highway and Transportation Officials and Federal Highway Administration, Scottsdale, 
Arizona, December 1 - 3, 1999. 
4Presentation by M. Markow of Cambridge Systematics, Inc., at the Annual Meeting of the Transportation Research 
Board, Washington, DC, January 11, 2000. 
51nformal communication from the Leadership and Management Committee, American Public Works Association, March 
2000; Larry Lux, chair. 
?Sue McNeil, Mary Lynn Tischer, and Allan J.  DeBlasio, Asset Management: What is the Fuss?, Volpe National Trans- 
portation Systems Center, 2000. 



projects.' Interest in asset management has continued 
to grow and FHWA has formed the Office of Asset 
Management to provide technical support. 

The FHWA Office of Asset Management develops 
policy and provides guidance and training related to 
value engineering, life cycle costs analysis and asset 
management consistent with the broader mission of 
the Administration's Infrastructure Core Business Unit 
to provide leadership, technical expertise, and pro- 
gram assistance. The office is providing assistance to 
the AASHTO Task Force, exploring educational ini- 
tiatives, and providing support for the NCHRP project 
that will develop a guide for asset management. 

'For more details on these initiatives, see the following: Asset Management, Advancing the State of the A n  Into the 21sr 
Century nrough  Public-Private Dialogue, FHWA-RD-97-046, Washington D C ,  September 1996; 21st Century Asset 
Management, Executive Summary, Prepared by the Center for Infrastructure and Transportation Studies at Rensselaer 
Polytechmc Institute, Troy, New York, October, 1997; and AASHTO Asset Management Task Force, Strategic Plan 
1998. 





A fter a brief overview by CERF representa- 
tives, Kenneth Wykle, FHWA Administra 
tor, focused on the future benefits of applying 

asset management principles to the development and 
maintenance of our highway network. He spoke of 
the need for a comprehensive management approach 
to our aging infrastructure and explained how the cre- 
ation of FHWA's Office of Asset Management repre- 
sents a significant commitment to achieve such objec- 
tives (for full text of his speech, see Appendix B).  

Fenton Carey, Associate Administrator for Research, 
Innovation, and Education, Research and Special Pro- 
grams Administration, followed with a detailed analysis 
of some of the challenges of bringing innovation into 
the transportation infrastructure sector. He placed the 
effort to promote asset management in the context of 
other current infrastructure initiatives, including PAIR. 
Carey focused on the many barriers to accepting and 
implementing innovation in the management of infra- 
structure assets, as well as other challenges to infra- 
structure renewal and maintenance (for a complete set 
of his slides, see Appendix C). 

Madeleine Bloom, Director of FHWA's Asset Man- 
agement Office, presented a detailed overview of trans- 
portation asset management. She focused on some of 

the key trends driving the need for asset management, 
ranging from GASB Statement No. 34 to powerful 
technological advances. Bloom went on to explain el- 
ements of the recent FHWA reorganization, includ- 
ing the creation of its Office of Asset Management 
(for a complete set of her slides, see Appendix D). 

A different perspective was provided by Captain Den- 
nis Plockmeyer, Chief Information Officer, NAVFAC. 
He explained how the mission of NAVFAC is very 
different from that of DOTIFHWA or other organiza- 
tions, with NAVFAC having responsibility for build- 
ings, roads, airfields, port facilities, and other assets 
with a total value estimated at current replacement 
cost to be worth some $130 billion. The inventory of 
these diverse assets uses four primary classes: land, 
facilities, equipage, and miscellaneous property (for a 
complete set of his slides, see Appendix E). 

These four formal presentations set the stage for dis- 
cussions among workshop participants on how asset 
management techniques and technologies could be 
championed in their respective arenas. Workshop par- 
ticipants met in small groups, each structured with 
representatives of both the private and public sectors. 
A summary of these discussions follows. 





T he remainder of the workshop was devoted to 
an exploration of key topics in the area of 
asset management. These topics are broad and 

by no means constitute all the issues that must be ad- 
dressed by potential users. Yet the discussion does 
confront some key issues. While by no means defini- 
tive, the discussion below does help establish some 
common parameters that others may use when devel- 
oping their own arsenal of asset management tech- 
niques and capabilities. 

WHAT ARE INFRASTRUCTURE ASSETS AND HOW DO 

WE KNOW THEY'RE BEING PRODUCTIVELY USED? 

Discussion participants commented that answering this 
question is made more difficult because individual 
agencies responsible for managing infrastructure un- 
derstandably focus only on those elements of infra- 
structure for which they are responsible. For example, 
at the federal level there is no agency that has interest 
in the overall system of infrastructure. Thus the DOT 
will often have a very different view from those of the 
U.S. Department of Defense, and other units within 
these cabinet level agencies will each have their own 
perspectives as well. 

Panel participants generally agreed that the various 
types of "infrastructure assets" have at least three com- 
mon characteristics. First, they represent a substan- 
tial investment of resources, i.e., they are costly to 
develop. Second, they endure for a long time, i.e., 
they are expected to have long service lives; some 
participants suggested that seven years, the minimum 
service life considered appropriate for financing, may 
be an appropriate criterion. Third, they are expected 
to produce benefits, only some of which may have 
market-determined or monetary value, and entail con- 
tinuing costs for operations and maintenance in addi- 
tion to the initial costs of their development. 

Some types of infrastructure assets may share other 
common characteristics as well. For example, many 
of these assets are held in public ownership and man- 
aged by government agencies. In many cases, the pri- 
mary responsibiIities for developing infrastructure 

assets are assigned to different institutions than ones 
responsible for operations and maintenance. In many 
cases, the benefits derived from productive use of these 
assets extend beyond the immediate mission they were 
developed to fulfill; for example, highways are ex- 
pected to contribute positively to environment quality 
as well as to facilitate the movement of people and 
goods. 

Because the benefits derived from infrastructure as- 
sets are so wide-ranging and because these assets are 
frequently in public ownership, measuring "produc- 
tivity" is challenging. Public values are influential in 
judging productivity. Political motivations influence 
management decisions. Lack of management integra- 
tion among interacting classes of assets, such as roads 
and telecommunications, obscure opportunities for 
enhancing asset productivity. Panel participants agreed 
on the whole that infrastructure asset managers lack 
fully effective metrics and tools for judging produc- 
tivity. Progress has been made in some areas, how- 
ever, such as the development of highway pavement 
management and bridge management tools that assist 
responsible officials to optimize the timing of peri- 
odic maintenance and renewal actions. 

-Probably the most fundamental requirement for effec- 
tive infrastructure asset management is the data com- 
prising a meaningful inventory of those assets, includ- 
ing their condition. Advances in information technol- 
ogy are making available increasingly sophisticated 
tools for database development, and infrastructure 
managers are gradually applying these tools. The com- 
plexity and high cost of acquiring inventory data (in- 
cluding information on infrastructure condition) for 
existing infrastructures are factors retarding penetra- 
tion of these tools into current management practices. 

HOW CAN THE PERFORMANCE OF CURRENT Ilrc'FRA- 

STRUCTURE ASSETS BE ENHANCED? 

Historically, asset management personnel and associ- 
ated decision support systems have not considered the 
effects of cumulative actions when making current 
decisions. For instance, what is the cumulative effect 



of de-icing chemicals on the condition, operation, load- 
carrying capacity, and remaining service life of bridge 
decks? Cumulative effects have not been considered 
either due to a lack of understanding of the physical 
process or inadequate data availability. Complexity in 
modeling the physical phenomenon or difficulties in 
acquiring the necessary data are compounded by ex- 
isting business processes that typically do not facili- 
tate the consideration of such external effects on asset 
performance. 

The infrastructure design and construction cornmu- 
nity has a tendency to take an incremental approach 
towards enhancing the system. This is the partially 
the result of prescriptive design codes and construc- 
tion specifications which limit the implementation of 
new technologies. The incremental approach in de- 
sign and construction translates to the practice of as- 
set management through the resulting culture and the 
constraints placed upon decision-makers. Performance- 
based design codes may facilitate the utilization of new 
technologies to enhance both the system and the sys- 
tem components. Incentives should be provided for 
superior quality and enhanced performance. 

It was recognized during workshop discussion that 
infrastructure owners have a tendency to focus on 
short-term issues. This "focus on today" pervades all 
aspects of asset management decision making. Nearly 
all outsourced construction activity is let using a low- 
bid approach based on the first cost. Life cycle cost 
approaches are seldom utilized. 

There is a significant resistance to change in public 
infrastructure-owning agencies. Parties responsible for 
design, maintenance, and construction tend to follow 
past practice. When new technology becomes avail- 
able, owning agencies tend to delay implementation 
until the technology is proven through implementa- 
tion by another owning agency (i.e. no one wants to 
be first). This inertia results from lack of incentives, 
the short-term business process, and litigation, each 
of which contribute towards the lack of innovation. 

Workshop participants concluded that significant ad- 
vancements could be made through the incorporation 
of advanced technologies developed through other in- 
dustries, such as the defense industry, and academic 
research. Many of these technologies have been ap- 

plied in other industries, and research could be em- 
ployed to examine application within infrastructure 
asset management. Examples include: 

+ The use of parallel computing technology and 
dynamic simulation for asset management decision 
support. 
+ The application of sensors for the non-destructive 
evaluation of infrastructure components (imbedded 
sensors and/or remote sensing technologies). Such 
technologies provide more quantitative information 
and, with technology advancements, there are a wide 
variety of approaches that may become viable for wide- 
spread data collection. Such approaches may produce 
either real-time or post-processed information. 
+ The use of GIs and GPS tools. 
+ Alternative delivery methods (designbuild, design/ 
build/operate/maintain) . 

A significant amount of additional research is required 
to advance the state of the art and enhance the perfor- 
mance of the system, including: 

+ Research to obtain a greater understanding of the 
long-term effects of external variables on physical as- 
set deterioration (e.g., how do we model the effects 
of de-icing on long-term bridge deck conditions for 
system-level and project-level modeling). 
+ Isolation of parameters and decision algorithms 
to permit consideration of such effects (long-term ef- 
fects due to external influences such as de-icing) within 
the asset management process. 
+ Investigation of the feasibility of utilizing new, 
state-of the art technologies, such as parallel process- 
ing and dynamic simulation, to more effectively model 
the system. Quantify the benefits of utilizing new 
materials, data-warehousing techniques and spatial 
analysis tools, and alternative delivery methods. 
+ Development and deployment of enhanced sensor 
technologies for project-level and system-level asset 
management. 
+ Research of alternatives for enhanced integrated 
asset management systems which provide decision 
support for multiple, interdependent features simulta- 
neously (i.e., integrated decision support for bridges, 
pavements, hardware, etc .). 
+ Research to determine if alternative, novel poli- 
cies, such as demand management (e.g., time shift- 



ing , congestion pricing, regulatory mechanisms), are 
effective alternatives for facility construction, recon- 
struction or improvement. 
+ Quantification of the roles of risk reduction and 
reliability improvements, downtime reductions, and 
maintainability and maintenance strategies in deliver- 
ing high performance for the system. 
+ Examination of applications of new information 
technologies for operations and control, and for inte- 
grated asset management decision support. 
+ Investigation of the interrelation between asset 
management and operations management, asset value 
and socioeconomic factors, and asset condition on user 
costs. 

These new technologies will not be implemented eas- 
ily. A number of changes in business assumptions and 
political behavior will be necessary for these innova- 
tive technologies to be embraced and utilized. Spe- 
cifically, workshop participants believed that negotia- 
tions will need to: 

+ Exert political will. While discussing the current 
working assumptions and standards, there were many 
instances where the business process hindered the in- 
troduction and/or application of new technologies. The 
use of new technologies and new approaches are es- 
sential for enhancement of the system. As infrastruc- 
ture elements are owned predominantly by public agen- 
cies, there must be political will to drive changes in 
the current practice. Federal agencies may be required 
to "force" change by requiring integrated decision 
support and the consideration of long-term issues. 
+ Synergize multiple efforts through partnerships. 
There are frequently multiple, synergistic efforts that 
are undertaken within public agencies. For instance, 
an agency may focus on quality initiatives, strategic 
partnerships and integrated asset management ap- 
proaches. There are avenues for such programs to 
focus on complementary issues. Such avenues should 
be pursued. 
+ Change business practices. Frequently, decision 
makmg processes for one asset class are separated from 
decision making processes for complementary asset 
classes (i.e., pavement management decision are made 
separately from bridge management and safety man- 
agement decision making. Asset management person- 
nel for these classes frequently do not interact with 
maintenance personnel). Re-engineering of business 

processes is required to facilitate integrated asset man- 
agement decision support, synthesis of data, etc. 
+ Identify critical information and undertake ef- 
forts to collect the required data. The success of 
such efforts are contingent upon political will and 
changes in business practices. 
+ Provide incentives to all stakeholders. Benefit 
can be obtained by altering the business process so 
that all stakeholders (owners, contractors, engineers) 
have greater incentives to provide elements which 
enhance the performance of the system. 
+ Utilize risk-management tools. Risk management 
tools should be incorporated to consider natural haz- 
ards and extreme event retrofit within the decision 
support systems in a quantitative fashion. Quantita- 
tive tools can also be incorporated considering the risk 
of increases in life cycle and first costs. Policy and 
legislative actions should also be taken to minimize 
litigation risks. 
+ Overcome fear of failure in the public sector. 
Through discussions, it became evident that there is a 
tendency to maintain the status quo within the system. 
It appears that owners prefer for other parties to irnple- 
ment and prove new technologies before they con- 
sider application within their inventory. This tendency 
is partially the result of a fear of failure. Managerial 
strategies should be employed to encourage innova- 
tion and overcome this fear of failure. 
+ Quantify costs of not enhancing the perfor- 
mance of the system. Decisions are routinely made 
using first costs to prioritize competing activities in 
an environment of limited available funds. Rarely are 
the costs of not enhancing the system included within 
this process. The impacts of decisions must be quanti- 
fied and included within the decision support algo- 
rithms. 

WHAT ARE PUBLIC WORKS INFRASTRUCTURE 
ASSETS REALLY WORTH AND HOW ARE THEY 

VALUED FOR DECISION MAKING? 

Session participants agreed that valuation of public 
works infrastructure assets is inherently uncertain, a 
matter of estimation. There is no market in which value 
can be directly determined through transactions be- 
tween willing buyers and sellers. The estimation of 
value depends unavoidably on the perspectives of those 
who are making the estimation. However, the pur- 
pose of establishing infrastructure asset values is to 



support decisions about allocations of resources, and 
for this purpose it is possible to establish meaningful 
values. 

"Resource allocation" refers to such decisions as es- 
tablishing an appropriate balance between initial costs 
of infrastructure construction and recurring costs for 
operations and maintenance, or among investments in 
various components of infrastructure. Infrastructure 
professionals need a reliable means for resolving dif- 
ferences among engineering, financial, and political 
perspectives that enter into resource-allocation deci- 
sion-making . 

Recent trends in infrastructure management practice 
have accentuated this need. Experience with pavement- 
and bridge-management tools has demonstrated that 
such tools can indeed help agencies to improve infra- 
structure performance, and it has become possible to 
manage infrastructure assets to meet explicitly stated 
performance goals. Efforts to comply with GASB 
Statement 34 are focusing attention on issues of asset 
valuation and performance management. A key im- 
pediment to progress is the lack of adequate data for 
development of reliable estimates of future infrastruc- 
ture performance likely to result as a consequence of 
management decisions. 

Many agencies' efforts to comply with GASB State- 
ment 34 include making comprehensive appraisals of 
current replacement costs for their asset inventories. 
These estimates rely on a combination of standard 
engineering cost estimating techniques and compari- 
sons with comparable facilities. NAVFAC, for ex- 
ample, has made such an estimate using in-house staff 
resources and consultant services to test and verify 
staff estimates. (Federal agencies are not subject to 
GASB standards, but Department of Defense agen- 
cies have a congressional mandate to develop finan- 
cial statements similar to those in the private sector.) 
The New York State DOT has taken a similar ap- 
proach, using deterioration curves and deflation fac- 
tors to convert current replacement costs into estimates 
of acquisition or base costs to be used in depreciation 
calculations. 

Some discussion participants questioned the value of 
GASB Statement 34 as a basis for improving decision 
making, asserting that standard approaches to cost 
estimation and depreciation are unlikely to yield mean- 

ingful information. Others argued that the exercise of 
putting infrastructure assets on the government's bal- 
ance sheet and explicitly tying infrastructure on the 
balance sheet to the income statement with deprecia- 
tion cost estimates is an important first step toward 
better management practice; in the future, technically 
based estimates of depreciation may provide the needed 
bridge between engineering and financial perspectives 
on infrastructure management. 

Some participants argued that the absolute value of 
infrastructure assets is less important than the relative 
changes in value from one period a to the next as a 
result of usage and aging. Estimating changes based 
on presumed management strategy provides the infor- 
mation needed for resource allocation decisions. 

Panel participants agreed that much work is needed to 
develop deterioration curves responsive to manage- 
ment strategies for a wide range of infrastructure as- 
set types. Work is needed also to develop manage- 
ment tools of the types now being used for highway 
pavements and bridges and airfield pavements for other 
types of infrastructure. 

Discussion participants agreed, however, that such 
models and their supporting information (e.g., dete- 
rioration curves) are not by themselves adequate to 
improve infrastructure management. The underlying 
concept of infrastructure asset management for some 
people is that the net benefits of infrastructure over 
the long-term are positive and infrastructure should 
be managed to maximize those net benefits. For oth- 
ers, however, infrastructure represents primarily a li- 
ability, a long-term stream of future costs that must 
be paid to secure certain essential services; the goal of 
management is to minimize these costs. These m o  
concepts can lead to very different management strat- 
egies. 

HOW DO STRATEGIC ISSUES OF TECHNOLOGY, 

ECONOMIC STRUCTURE, AND PUBLIC EXPECTATIONS 

INFLUENCE INFRASTRUCTURE ASSET MANAGEMENT? 

Much of this discussion centered on Intelligent Trans- 
portation Systems (ITS) and the automated roadway 
as an example of how to integrate new technology 
into the highway system. ITS is looked to as a means 
of developing more capacity on our existing facilities 



and the automated roadway, when deployed, could 
measurably increase capacity. The technology, while 
feasible, must be worked out practically, with cost 
always a consideration. As deployment starts, how- 
ever, we see productivity increasing (capacity) with a 
marked drop in cost to deploy. 

This leads to the issue of how to forecast and deploy 
new technology. Looking back at the evolution of trans- 
portation and other technologies in this country, it 
appears that innovation works almost on a logarith- 
mic scale. Therefore, we should expect opportunities 
for deployment of new technology today on a very 
short lead, say five years. From an asset management 
standpoint, this means we may be looking for technol- 
ogy to help us with solving near term problems even 
though our ability to forecast specific breakthroughs 
is not exact at this time. The following are some of 
the key strategic issues that could affect receptivity 
towards innovative asset management strategies. 

+ Narrow focus of asset management in the U.S. 
The general feeling among participants was that our 
current asset management is based too much on incre- 
mental thinking, rather than on exponential thinking 
and action. At present not enough leaders appear will- 
ing to take broad steps forward in embracing asset 
management to really make tremendous gains in im- 
proving our facilities and the cost picture for service. 
+ Rise of "no growth" or "smart growth" move- 
ments. A major factor affecting asset management is 
to reconcile the no growth or "smart growth" strate- 
gies that are advocated politically by some groups tothe 
management of transportation facilities. Much of the 
infrastructure through older areas is in need of up- 
grading, modernization, etc. Improved capacity for 
many reasons is always a consideration when renew- 
ing infrastructure, but that is seen encouraging growth. 
The dilemma then is to reconcile service, safety, and 
loss of business in asset management if a "no growth" 
policy is decided upon. Simply rebuilding an old fa- 
cility in its original form is not the answer. This issue 
needs much discussion to identify all the possible ap- 
proaches. 
+ Antiquated public budgeting (line item budgets, 
"use it or lose it" practices, backward looking plan- 
ning and budgeting vs. forward looking). Many agen- 
cies have budgeting processes based on the way busi- 
ness was conducted at the turn of the last century 

(1900), or even before that. Too often budgets are 
based on what we did in the past, not on what we want 
to achieve. Many budget oversight agencies seem re- 
luctant to relinquish even day-to-day control over funds 
to the responsible agency. This breeds inefficiencies 
through delays and disagreements on specific details. 
Asset management offers an opportunity for both trans- 
portation agencies and budget oversight agencies to 
agree on specific goals of what budgeted funds are to 
be used to accomplish. The achievement of those goals 
can be tracked based on reporting of performance 
measures to track the progress against an agreed upon 
schedule. With the basic computer tools available for 
the reporting, measuring, etc. can be easily worked 
out for such a process. An important exercise for both 
agencies, however, is to evaluate "what if" scenarios 
on how best to program improvements based on goals 
at the start of the actual budget process. To maximize 
the efficiency of this process, economic models or 
other predictive processes need to be developed. Cur- 
rently there are few models available to cover the wide 
range of activities and their inter-relationships that need 
to be evaluated. 
+ Fractured government responsibilities (state, 
local, federal; transportation planning vs. land use 
planning). Under this issue, it is necessary to focus on 
the evolution of the planning process, participa-tory 
planning, and the problem of jurisdictional boundaries 
vs. regional needs. While there have been a few good 
examples of regional-level governments that have al- 
lowed truly regional systems to develop, too often these 
efforts fail. Many of the reasons for failure are simply 
that no group wants disruption from a transportation 
project, even if the project will ultimately benefit the 
area. Often the environment is an issue that can be 
resolved, but only through a solution that proves un- 
acceptable to one group or another. Much of the prob- 
lem of trying to operate on a regional scale is the 
result of the myriad needs of the various political ju- 
risdictions, with no common goal among all their di- 
verse interests to unite them around the work that must 
be done to meet the project's challenges. 

Several elements will help facilitate implementation 
of asset management. The challenge, however, is par- 
ticularly great for the public sector, given the tran- 
sient nature of political leadership and the lack of sup- 
port for "succession planning. " Defining the vision 
and the requisite support for implementation are per- 



haps the key strategic efforts needed to make asset 
management a reality in our organizations. 

+ Predictive research. Research is ongoing, but 
what is needed is a departure from the traditional re- 
search focus. One of the problems of our current man- 
agement of infrastructure is that each element, e.g.,  
pavement, bridges, guide rail, etc., are managed in a 
vertical structure. It is imperative to develop a hori- 
zontal integration of management decision making. 
To facilitate this, predictive models to evaluate "what 
if" scenarios need to be developed as one facet of a 
research effort. 
+ Future orientation. Currently most of our infra- 
structure management is geared to short- range o b - 
jectives, usually five years. This is hardly long enough 
to really achieve benefits from many newly developed 
materials on operating strategies. The planning pro- 
cess of the 1960s and 1970s looked at a horizon of 20 
to 25 years for regional forecasts. Granted, these fore- 
casts were general, but they created an excellent basis 
for judging needs and alternative ways of meeting those 
needs. Asset management would greatly benefit if its 
options could be judged against a horizon of 10 to 15 
years when choosing options involving life cycles of 
12 to 15 years for pavement, 35 to 50 years for bridges, 
etc. 
+ Clarity of vision. One of the most important as- 
pects of transportation infrastructure asset manage- 
ment is understanding what type and size of vehicles 
will utilize facilities in the future. It is imperative that 
a dialogue be initiated between the facility owners and 
operators and the vehicle manufacturers. For example, 
capacity increases though ITS that are made possible 
by radical changes in vehicle technology such as guides 
roadways made possible by on-board vehicle control 
systems; another might be an electric powered road- 
way where vehicles pick up energy and guidance from 
an in-pavement power system. These examples are 
more than just ideas, for prototypes now exist and 
planning should begin immediately in a broad over- 
view of how to utilize this and other promising tech- 
nology in managing infrastructure. 
+ Convergence. Over the last four decades we have 
seen an acceleration of technology in response to chal- 
lenges. The interstate highway system was begun with 
only basic tools and technology. Yet by the time a 
decade had passed the equipment available to com- 
plete it was much more efficient and productive. The 
same can be true of managing our assets. When a true 

shift is made from emphasis on building to managing 
and upgrading, the industry will respond. Creating 
the environment for asset management will bring the 
economic change to exploit it well. 

WHAT SPECIFIC SOITWARE AND OTHER TOOLS ARE 

AVAILABLE TO IMPROVE INFRASTRUCTURE ASSET 

MANAGEMENT? 

Software and tools are dependent upon effective data 
management systems. Workshop participants consid- 
ered difficulties faced when attempting to implement 
new data management technologies. It is frequently 
difficult to change the current paradigm. Furthermore, 
when implementing data management techniques, such 
as large, multi-user relational databases or data ware- 
houses, specialized knowledge is often required to 
manage and administer the systems. 

Implementation difficulties become compounded when 
attempting to integrate data across various divisions 
of an agency. For instance, in a typical state DOT 
structure, bridge maintenance and construction are 
performed separately from pavement maintenance and 
construction. These and other interrelated business 
functions are organizationally succinct and there is 
little interaction between employees within these de- 
partments. Cases could be envisioned where these 
organizational units employ specialized, and perhaps 
even stand-alone, data management systems that are 
incompatible with the systems employed by other di- 
visions of the agency. This familiar 'silo' effect, both 
from a data standpoint and a business process stand- 
point, impedes efforts for data-integration throughout 
an agency. 

The development of enterprise data solutions frequently 
requires the collection of additional information. Group 
participants articulated resistance by employees to 
collect additional information. This resistance is typi- 
cal throughout private and public agencies. Frequently, 
arguments against collection of additional information 
are based upon data collection costs. There are many 
cases where the costs of collecting the current infor- 
mation are unnecessarily high as a result of not imple- 
menting new technologies. For instance, many agen- 
cies rely upon mainframes for data maintenance. The 
data models utilized by such systems require users to 
repetitively enter static information, which increases 
data collection and processing costs. Modernization 



of the data models and data management systems could 
eliminate repetitive data and thus reduce the collec- 
tion costs. 

The group focused on the use and purpose of the data. 
For example, for transportation asset management, 
bridge and pavement management systems are the 
primary decision support systems. The currently avail- 
able systems provide multiple capabilities, including 
but not limited to the following: 

+ Develop optimal maintenance, repair, and reha- 
bilitation policies 
+ Identify high priority preservation and improve- 
ment projects and quantify the costs and benefits of 
performing these projects 
+ Quantify the impact of functional deficiencies on 
the users of the system 
+ Determine long- and short-term budget require- 
ments for preservation, improvement, and replacement 
activities, and provide an assessment of the benefits 
of funding these activities 
+ Provide performance measures for management 
of programs 
+ Predict future conditions based on planned activi- 
ties 
+ Maintain data and provide search and query abil- 
ity 

The data must identify unsafe conditions, quantify the 
deterioration of the elements, describe the functional 
characteristics, provide the basis for economic assess- 
ment and engineering analysis, and measure the per- 
formance of the system. This decision support must 
accommodate the concerns of all parties involved in 
management of the asset, from long-term, strategic 
planning to project implementation. Data should thus 
be available to describe: 

+ Inventory features (what is the asset, geometry, 
materials, etc.) 
+ Conditions of the elements 
+ 'Location information (spatial coordiiiates, descrip- 
tions, LRS, etc.) 
+ Hazardous situations (condition based or geom- 
etry based) 
+ Benefits of the asset (what mission does it sup- 
pol3 
+ Value of the asset 

Based on this data, the decision support system evalu- 
ates action options, displays useful information, and 
assesses risk while being flexible enough to share data 
with other applications. 

The current state of the art for data management in- 
cludes a wide variety of data-modeling techniques, 
including relational database management systems, 
object-oriented databases, data-warehousing, and spa- 
tial databases. These systems have been successfully 
implemented in numerous other businesses and are 
currently being examined or implemented by public 
agencies. Though it is not a trivial task to implement 
these systems, the technology has been proven and, 
with effort and dedication, enterprise-wide data sys- 
tems can be implemented. 

Information technology is not only limited to the data- 
management system. Real time data may be collected 
and used for decision support. Detailed, quantitative 
information can be collected on the assets. Frequently, 
the collection of such information is facilitated by the 
use of new computer technologies, such as wearable 
computers and digital imagery. Such state-of-the-art 
technologies are used sparingly in the public sector 
but are commonplace in other industries. 

Remote sensing technologies have been developed for 
military applications and within other industries. Many 
of these technologies can be employed for infrastruc- 
ture management purposes. For instance, GPS tech- 
nology could be employed to locate features within 
the system. Non-contact sensors may be utilized to 
rapidly collect quantitative condition information. 
Embedded sensors have been developed which could 
be employed to give detailed information for future 
management. 

Advanced decision support techniques have been de- 
veloped through research efforts or through prototype 
development. For instance, preservation and improve- 
ment decision can be supported with optimization pro- 
cedures. Currently, management systems have been 
developed to provide such decision support capabil- 
ity; however, these systems are currently used spar- 
ingly by public agencies, which typically rely on ba- 
sic prioritization procedures. The optimization proce- 
dures developed within these systems can be enhanced 
using more sophisticated techniques (for instance, with 
bridge and pavement management optimization pro- 



cedures could be enhanced to permit consideration of 
alternative constraints). Artificial intelligence tech- 
niques can be utilized to enhance predictions and re- 
source allocation procedures. Spatial interdependen- 
cies can be modeled through existing GIs system. Life 
cycle cost analysis procedures have been developed 
and could be implemented for decision support. 

To advance asset management, additional research is 
required to determine appropriate ways to restructure 
the data-models and data collection process and de- 
velop enhanced decision support algorithms based on 
more detailed, quantitative information. IT advance- 
ments should be investigated to collect and utilize more 
detailed, quantitative information with less effort. 
Areas of future research include the following: 

+ Benefits of alternative data-modeling procedures 
(data-warehousing, relational structures, object-ori- 
ented structures). 
+ Decisions that an asset management system is re- 
quired to support throughout the business process and 
evaluate the data required to support these processes. 
The data requirements can then be compared to the 
existing information and the business process can be 
re-engineered to accommodate a new system. 
+ More appropriate performance measures. 
+ Impact of work within one asset class (bridges, 
pavements, or hardware) on the rest of the system. 
Research is required to develop appropriate decision 
support algorithms for this type of integrated asset 
management decision support. 
+ Better decision support systems. Such informa- 
tion must be collected with less effort. For instance, 
bridge element conditions are subjectively assessed 
using visual inspection. Sensors can be developed and 
employed to quantitatively assess deck conditions in a 
non-contact fashion. Research should be undertaken 
to develop such technologies. 
+ Applications of rapidly evolving IT technologies, 
such as Internet and remote sensing applications. 

aMadeleine S. Bloom, "Report on Government Accounting Board's Infrastructure Proposals to AASHTO Asset Manage- 
ment Task Force," Little Rock, Arkansas, April 1999. 



I t is only in the last few years that asset manage 
ment approaches have been taken seriously and 
applied by private and public sector managers as 

tools for effective infrastructure management. It is no 
longer acceptable to look at the initial cost of con- 
struction apart from the inevitable operation and main- 
tenance costs. Asset management approaches offer 
practical insights as to how best to make the tradeoffs 
when considering all operational alternatives. 

There are significant political implications to the use 
of effective asset management. In the words of 
Madeline Bloom, 

Infrastructure is so significant, it should not 
be omitted from state and local government 
balance sheets.. .Adding highway infrastruc- 
ture to the balance sheets of states will 
heighten the importance of these assets and 
draw attention to the need to maintain their 
condition, which is positive. It must be 
clearly understood, however, that as impor- 
tant as maintenance is, infrastructure invest- 
ment by States must necessarily look at is- 
sues beyond condition in order to capture 
performance and economic productivity 
goals. Performance in terms of level of ser- 
vice (congestion) will be reflected in im- 
provements such as new lanes, and ITS treat- 
ments, that would not be captured in condi- 
tion costs. Economic cost will look beyond 
condition in the sense it will factor in level 
of travel, time cost to the user and related 
user costs. These will vary among facilities 
and networks.18 

Efforts to develop an asset management guide, an as- 
set value study, and the convening of additional asset 
management workshops focusing on a peer-to-peer 
exchange among potential users will provide signifi- 
cant direction. Asset management promises to be an 
opportunity to focus on the mission of organizations 
recognizing constrained resources and the need for 
efficient operations. Most importantly, asset manage- 
ment recognizes that there is a diversity of facility 
types, and there are many different functions that have 
to satisfy the needs of many distinct stakeholder groups. 





Mr. Timothy Arnade 
Special Assistant 
Federal Highway Administrator 
400 Seventh Street, SW 
Washington, DC 20590 
(P) 202-366-2205 

Mr. Andrew Bailey 
Assistant Commissioner 
Virginia Department of Transportation 
1401 East Broad Street 
Richmond, VA 23219-2035 
(P) 804-786-4798 

Mr.  Bruce Bell 
Engineer 
Naval Facilities Engineering Command 
Washington Navy Yard 
1322 Patterson Ave., SE 
Washington, DC 20374-5065 
(P) 202-685-9252 
(F) 202-685-1599 
bellbe@navfac .navy .mil 

Ms. Madeleine S. Bloom 
Director, Office of Asset Management 
Federal Highway Administration 
400 Seventh Street, SW, Room 32 1 1 
Washington, DC 20590 
(P) 202-366-0392 
(F) 202-366-998 1 
Madeleine.Bloom@fhwa.dot .gov 

Captain John Bollinger 
Navy Public Works Directorate 
Naval Facilities Engineering Command 
Washington Navy Yard 
1322 Patterson Avenue, SE, Suite 1000 
Washington, DC 20374-5065 
(P) 202-685-9230 
(F) 202-685- 1598 
bollingerjr@navfac.navy ,mil 

Mr.  Paul Bushueff 
Chief of Automation Technology Division 
DTS-32 
Volpe National Transportation Systems Center 
Kendall Square 
55 Broadway 
Cambridge, MA 02 142- 1093 
(P) 617-494-2090 
(F) 617-494-3891 
bushueff@volpe .dot. gov 

Mr. Fenton Carey 
Associate Administrator 
Innovation, Research and Education, RSPA 
U. S . Department of Transportation 
400 Seventh Street, SW, Room 84 17 
Washington, DC 20590 
(P) 202-366-4434 
(F) 202-366-367 1 
fenton. carey@rspa.dot.gov 

Mr. Barin Chakrabarti 
Naval Facilities Engineering Command 
Washington Navy Yard 
1322 Patterson Ave., SE 
Washington, DC 20374-5065 
(P) 202-685-9258 
chakrabartibanavfac. navy .mil 

Mr. Thomas W. Clash 
Director, Statewide Planning 
New York State Department of Transportation 
1220 Washington Avenue 
4 Harrington Campus, Room 1 1 1 A 
Albany, NY 12232-04 1 1 
(P) 5 18485-2994 
(F) 5 18457-4944 
TclashQgw .dot.state.ny.us 



Mr. Jeffrey J. Danneels 
Department Manager - Architectural Surety 
Sandia National Laboratories 
P.O. Box 5800 
Albuquerque, NM 87185 
(P) 505-284-3897 
(F) 505-844-5569 
jjdanne@sandia.gov 

Mr. J. Clay Dean 
Base Development and Engineering 

Knowledge Management 
Naval Facilities Engineering Command 
Washington Navy Yard 
1322 Patterson Avenue, SE, Suite 1000 
Washington, DC 20374-5065 
(P) 202-685-9174 
(F) 202-685-1577 
deanc@navfac. navy, mil 

Mr. Allan J. DeBlasio 
Project Manager 
Volpe National Transportation Systems Center 
Kendall Square 
55 Broadway 
Cambridge, MA 02142-1093 
(P) 617-494-2032 
(F) 6 17-494-2787 
DeBlasio@volpe .dot. gov 

Mr. Richard Deighton 
Chief Executive Officer 
Deighton Associated Ltd. 
112 King Street, East 
Bowmanville, Ontario, Canada 
(P) 905-697-2644 
(F) 905-697-2645 
rick@deighton.com 

Mr. Arthur M. Dinitz 
Chairman and CEO 
Transpo Industries, Inc. 
20 Jones Street 
New Rochelle, NY 10801 
(P) 914-636-1000 
(F) 914-636-1282 
Transpoind@aol. com 

Mr. David Ekern 
Assistant Commissioner 
Minnesota Department of Transportation 
395 John Ireland Boulevard - M.S. 140 
St. Paul, MN 55155-1899 
(P) 65 1-296-6884 
(F) 65 1-282-2656 
Dave.ekern@dot.srate.mn.us 

Mr. Milon E. Essoglou 
Director, Research and Development 
Naval Facilities Engineering Command 
Washington Navy Yard, Bldg. 33 
1322 Patterson Avenue. SE, Suite 1000 
Washington, DC 20374 
(P) 202-685-9 172 
(F) 202-685-1583 
essogloum@navfac. navy .mil 

Ms. Lynne Cowe Falls 
Senior Program Manager 
Stantech Consulting, Ltd. 
1122 - 4 Street, SW 
Calgary, Alberta T2R 1M1 
Canada 
(P) 403-7 16-8 137 
(F) 403-7 16-8 109 
Lcowefalls@stantec. com 

Mr. Dimitri A. Grivas 
Executive Director 
Institute for Infrastructure Asset Management 
1223 Peoples Avenue 
Troy, New York 12180 
(P) 5 18-276-6932 
(F) 5 18-276-63 80 
grivadarpi. edu 

Mr. Delon Hampton 
Chairman of the Board & CEO 
Delon Hampton & Associates 
800 K Street, NW, Suite 720 
North Lobby 
Washington, DC 20001 
(P) 202-898- 19% 
(F) 202-371-2073 
dhamp26183@aol.com 



Mr. Chuck Hansen 
President 
Hansen Information Technologies 
1745 Markston Road 
Sacramento, CA 95825-4026 
(P) 916-203-5 10 1 
(F) 9 16-92 1-6620 
800-82 1-93 16 
chuck, hansen@hansen.com 

Mr. William A. Hyman 
Senior Associate 
Booz. Allen & Hamilton, Inc. 
8283 Greensboro Drive 
McLean, VA 22102 
(P) 703-9 17-2789 
(F) 703-902-3320 
hyman - williamabah. com 

Mr. Crawford F. Jencks 
NCHRP Manger 
Transportation Research Board 
2 101 Constitution Ave., NW 
Washington, DC 204 18 
(P) 202-334-2379 
(F) 202-334-2006 
Cjencks@nas .edu 

Mr. Claude E. Jones 
Realty Specialist 
Naval Facilities Engineering Command 
1322 Patterson Avenue, SE, Suite 1000 
Washington, DC 20374-5065 
(P) 202-685-9205 
(F) 202-685-1585 
jonesce@navfac.navy .mil 

Mr. Thomas Keane 
Economist 
Federal Highway Administration 
Office of Asset Management 
400 Seventh Street, SW, Room 32 1 1 
Washington, DC 20590 
(P) 202-366-9242 
(F) 202-366-998 1 
Tom.Keane@FHWA,dot.gov 

Mr. Louis H. Lambert 
Deputy Director 
Bureau of Transportation Planning 
Michigan Department of Transportation 
425 W .  Ottawa Street 
Lansing, MI 489 13 
(P) 5 17-373-0343 
(F) 5 17-241-3862 
Lambert@state.mi.us 

Mr. Kent 0. Lande 
Vice President of Asset Management and Chief 
Engineer 
VMS, Inc. 
15 10 East Parham Road 
Richmond, VA 23228 
(P) 804-553-4001 
(F) 804-264- 1808 
klande@vmsom. corn 
www . v m ~ o m . ~ o m  

Mr. Andrew C. Lemer 
President 
the Matrix group, LLC 
4701 Keswick Road 
Baltimore, MD 21210 
(P) 4 10-235-3307 
(F) 410-235-0838 
alemer@ecostructure .com 

Ms. Gloria C. L. Ma 
President 
XXSYS Technologies, Inc. 
8240 Miramar Road 
San Diego, CA 92126 
(P) 858-860-0222 
(F) 858-860-0228 
gmaaxxsys .corn 

Mr. Michael J. Markow 
Principal 
Cambridge Systematics, Inc. 
150 Cambridge Park Drive, Suite 4000 
Cambridge, MA 02140-2322 
(P) 617-354-0167 
(F) 617-354-1542 
Mjm@camsys . com 



Mr. Wayne McDaniel 
Vice President 
Parsons Brinckerhoff, Inc. 
3200 Tower Oaks Blvd. 
Suite 200 
Rockville, MD 20852 
(P) 301-816-2753 
(F) 301-816-1884 
mcdaniel@pbworld,com 

Ms. Regina McElroy 
Leader, Evaluation and Economic Investment 
Team 
Federal Highway Administration 
400 Seventh Street, SW, Room 32 1 1 
Washington, DC 20590 
(P) 202-366-9216 
(F) 202-366-9981 
Regina.McElroy@fhwa,dot. gov 

Mr. Rock Miller 
Project Manager 
Institute for Civil Infrastructure Systems 
41 1 Lafayette Street 
New York, NY 10003 
(P) 212-992-9866 
(F) 212-995-4875 
rock.miller@nyu.edu 
www .nyu.edu.icis 

Dr. Get W. Moy, P.E. 
Chief Engineer 
Naval Facilities Engineering Command 
ATTN (CHENG) 
Washington Navy Yard 
1322 Patterson Avenue SE, Suite 1000 
Washington, DC 20374-5065 
(P) 202-685-9 165 

Ms. Chimai N. Ngo 
Community Planner 
Federal Highway Administration 
400 Seventh Street, SW 
Washington, DC 20590 
(P) 202-366-6539 
(F) 202-366-3409 
chimai.ngo@fhwa.dot.gov 

Mr. James Nordberg 
Civil Engineer 
Naval Facilities Engineering Command 
Washington Navy Yard 
1322 Patterson Ave., SE, Suite 1000 
Washington, DC 20374 
(P) 202-685-9 19 1 
(F) 202-685-1577 
nordbergjeanavfac .navy .mil 

Ms. Gail Oklesson 
Real Estate Specialist 
Naval Facilities Engineering Command 
Washington Navy Yard 
1322 Patterson Avenue, SE, Suite 1000 
Washington, DC 20374-5065 
(P) 202-685-9074 
(F) 202-685-1585 
Oklessonge@navfac.navy .mil 

Mr. George Peterson 
Senior Fellow 
The Urban Institute 
2100 M Street, NW 
Washington, DC 20037 
(P) 202-26 1-5636 

Captain Dennis R. Plockrneyer 
Naval Facilities Engineering Command 
Washington Navy Yard 
1322 Patterson Ave., SE, Suite 1000 
Washington, DC 20374 
(P) 202-685-9027 
plockrneyerd@navfac. navy .mil 

Mr. Dennis H. Ross 
Director of Professional Development 
American Public Works Association 
2345 Grand Boulevard, Suite 500 
Kansas City, MO 64 108-2641 
(P) 816-472-6100 
(F) 8 16-472-0405 
dross@apwa.net 



Mr. Edward J Rynne, Jr. 
Realty Asset Manager 
USPS Facilities 
Asset Management Group 

Facility Headquarters 
4301 Wilson Boulevard, Suite 300 
Arlington, VA 22303- 186 1 
(P) 703-526-2856 
(F) 703-526-2701 
erynnel@email.usps .gov 

Mr. Michael Schaeffer 
Senior Financial Analyst 
Urban Development Division 
The World Bank 
1818 H Street, NW 
Washington, DC 20433 
(P) 202-473-43 13 

Mr. Kenneth W. Shiatte 
Consultant to ASSHTO's 

Task Force on Asset Management 
5 Saybrook Drive 
Glenrnont, NY 12077 
(P) 5 18-439-4696 
(F) 5 18-439-4696 
k.w . shiatte@worldnet ,att .net 

Mr. Arun M. Shirole 
Executive Director 
National Steel Bridge Alliance 
4527 Robin Circle, N. 
Robbinsdale, MN 55422 
(P) 612-591-9099 
(F) 612-537-4997 

Mr. Edgar Small 
Research Structural Engineer 
Federal Highway Administration 
6300 Georgetown Pike 
McLean, VA 22 10 1-2296 
(P) 202-493-3458 
(F) 202-493-3442 
Edgar.Small@fhwa.dot.gov 

Ms. Lynda Stanley 
Director 
Federal Facilities Council 
2 10 1 Constitution Ave., NW 
Washington, DC 
(P) 202-334-3374 
(F) 202-334-3370 
Istanley@nas .edu 

Mr. William Swindall 
President 
Transportation Management Technologies 
One Wacker Drive, 3 0 ~  Floor 
Chicago, IL 60601 
(P) 3 12-925-6 1 88 
(F) 3 12-416-7975 
Bswindall@tm-tech.com 

Mr. Bob Templeton 
Administrator 
National Quality Initiative 
1 1907 W. Highway 290 
Austin, TX 78737 
(P) 5 12-30 1-9899 
(F) 5 12-301 -9897 
btemplengi@aol .com 

Mr. K. Thirumalai 
Chief Engineer 
Department of Transportation 
RSPAIDIR- 1 
400 Seventh Street, SW, Room 8417 
Washington, DC 20590 
(P) 202-366-0375 
(F) 202-366-3272 
k. thirumalai@rspa.dot .gov 

Mr. Thomas Van 
Highway Engineer 
Office of Asset Management 
Federal Highway Administration 
400 - 7@ Street, SW, Room 3212 
Washington, DC 20590 
(P) 202-366-073 1 
(F) 202-366-3043 
thomas. van@fhwa .dot. gov 



Mr. John L. Verde 
Chief Engineer 
Navy Public Works Center Washington 
1311 - 10" Street, SE B175 
Washington Navy Yard 
Washington, DC 20374-5095 
(P) 202-685-8040 
(F) 202-685-8235 
verde.john@pwcwash.navy .mil 

Mr. Rick J. Volk 
Regional General Manager 
Koch Materials Company 
31 Albe Drive, Suite 5 
Newark, DE 19702 
(P) 302-283-0650 
(F) 302-454-9470 
volkr@kochind.com 

Mr. Kenneth R. Wykle 
Administrator 
Federal Highway Administration 
400 Seventh Street, SW 
Washington, DC 20590 
(P) 202-366-0650 

Ms. Rae Zimmerman 
Professor and Director 
Institute for Civil Infrastructure Systems 
New York University - ICIS 
4 Washington Square, North 
New York, NY 10003 
(P) 2 12-998-7432 
(F) 2 12-995-3890 
rae . zimmerman@nyu. edu 
www .nyu.edu.icis 



APPENDIX B: OPENING REMARKS 
KENNETH R. WYKLE, FHWA A D M Z N Z S ~ T O R  

Good morning! I'm going to be focusing on the future benefits of applying asset management principles to 
our highway network. To get started, I'd like to look at where we've been. 

We've come a long way in 100 years. A hundred years ago, FHWA consisted of two people operating out 
of an attic with a budget of $10,000. In the U.S. and around the world, railroads dominated the early part 
of the 20h century. Cars and trucks came to the forefront by the 1950s. The U.S.  responded by construct- 
ing our Interstate System . . . it knit this nation together. 

CURRENT SITUTATION 
Today, FHWA has about 3,000 federal employees, with many thousands more at state DOTS and local 
government road agencies. 

Our budget is nearly $30 billion-counting all the funds spent by states, cities, counties, and other organiza- 
tions, total annual highway expenditures exceeds $120 billion. Our achievements are a big part of what 
America is today. 

+ The construction of the Interstate was recently recognized by the American Society of Civil 
Engineers as one of the top 10 engineering achievements for the past millennium. 

+ All of us contributed to this achievement. 

Today, the Interstate System is basically complete. 

+ We will continue to maintain it, improve it, and add a few miles 
+ What we will not be doing is adding thousands of new miles. 

The task ahead-our future challenge-is two-fold 

+ First, get the most capability from our existing capacity by applying technology to transportation. 
In other words, operate the system for peak efficiency. 

+ Second, protect our trillion dollar investment in infrastructure by maintaining and renewing what 
we have. In broad terms, that means asset management. 

IMPORTANCE OF ASSET MANAGEMENT 
Transportation asset management can be defined as a systematic process of maintaining, upgrading, and 
operating assets cost-effectively. 

+ It combines engineering principles with sound business practices. 
+ It provides tools to facilitate an organized approach to decision making from an economic and a 

customer perspective. 

Asset management is key to maintaining our infrastructure. It's important because much of our future 
infrastructure is what you see today. 



+ The bridges that we are constructing today, the roads we are constructing and repairing . . . we are 
going to be using them 20 years from now. 

+ Our challenge is to preserve and manage cost-effectively what is here today. In fact, in the U.S., 
and throughout the developed countries of the world, there has been a shift from constructing new 
highway systems to preserving, maintaining, and operating what we have. 

IMPLEMENTING ASSET MANAGEMENT 
Transportation agencies worldwide are implementing or investigating asset management systems. 

+ There is a need for a comprehensive management approach given the common background of aging 
infrastructure, less than fully adequate budgets, constrained staff resources and, at the same time, 

+ Increased expectations for transportation from the public. 

Managing highway assets is not a new concept. 

+ State highway agencies have been developing and utilizing pavement, bridge, and maintenance 
management systems for at least the past two decades. 

+ Up to now, asset systems have to a large degree been viewed separately. 
+ Pavement engineers have been responsible for pavement. 
+ Bridge engineers for bridges. 
+ And each group has worked with its own set of data. 

What makes asset management a unique concept today is the move to merge these single-asset manage- 
.merit systems into a unified approach. Asset management emphasizes the entire system and incorporates a 
multi-year perspective. 

ASSET MANAGEMENT AT FHWA 
The creation of our Office of Asset Management at FHWA represents the shift in focus. Working with 
AASHTO, we have made it clear that the full potential of asset management is reached only when systems 
are managed together. Systems integration is a major goal of the office. 

+ We cannot meet the needs of the new century using generations-old products and strategies to 
repair and renew critical physical facilities. 

+ A piecemeal approach will only allow us to move from crisis to crisis. 

In evaluating a broad range of resources and assets over a fairly long time frame, asset management can 
result in different decisions than if each action were evaluated alone. 

Some projects make more sense when you look at the big picture . . . the longer time frame. 

+ Developing materials that will allow us to build 100-year bridges. (Why should our children rebuild 
the same bridge we spent so much effort to construct?) 

+ Research that is leading to smoother, longer-lasting pavement. 

From an agency perspective, asset management will result in improved management of programs and 
more cost-effective use of available funding. From a user perspective, the customer will benefit by 
receiving better managed facilities and more efficient operation of the transportation system. 



As we spread the word on the importance of asset management, we have to take care with how we com- 
municate. 

+ Use plain language, not jargon. 
+ Highway users have to understand what we are trying to do. 

COOPERATIVE EFFORTS 
States, acting through the American Association of State Highway and Transportation Officials (AASHTO) 
and in cooperation with FHWA, have made transportation asset management a national priority. 

+ During the 1990's, AASHTO and FHWA jointly sponsored a series of workshops to benchmark the 
application of asset management in transportation agencies. 

+ AASHTO is providing national leadership and guidance as States work to incorporate asset 
management principles and practices into their business process. 

As part of the reorganization efforts at FHWA, we created an Office of Asset Management in February of 
1999. 

+ The Office is providing technical assistance by developing tools, techniques, training and 
consultative services for States as they work to adopt comprehensive asset management programs. 

+ We are making performance and return-on-investment considerations an integral pan of program 
evaluation and project selection. 

Madeleine Bloom, the first Director of the office, is here today and will share more detailed perspectives 
with you later this morning. 

CONCLUSION 
Our enormous highway investment reflects a sustained public commitment over many decades. Our 
network provides us with reliability and outstanding service, almost all of the time. The system helps to 
sustain economic growth, maintains personal mobility, and ensures our national security. 

Sustaining this performance is a challenge to everyone in transportation. With leadership from the Office 
of Asset Management, FHWA intends to be part of the solution. We will work-with all of you-to manage 
transportation assets. The American people will benefit greatly from our achievements. This workshop B 
your work today B can help show the way. 
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Transportation Infrastructure Sector 

Managing Infrastructure Assets 
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Transportation Assets 

160,000 miles of interstate and national highway system 
roads 
3.8 million miles of other roads 

5,352 public use airports 
200,000 miles of regional and local freight railroads 

24,500 miles of Arntrak 
26,000 miles of navigable water ways 

200,000 miles of oil pipelines 
1.2 million miles of gas lines 



Transportation Vehicles 

Passenger cars 

Trucks 

Buses 

Freight cars 

Vessels 

Locomotives 

Transit and commuter rails 

Ships (> 1,000 tons) 

130 million 

7 million 

700 thousand 

1.3 million 

4 1 thousand 

20 thousand 

15 thousand 

500 

National Transportation System 

Challenges 
- Human Cost (e.g., 

Fatalities, Injuries) 

- Congestion 
- Aging Population 
- Expanding Trade and 

Tourism 
- Environmental Concerns 

- Terrorist Threats 

- Advancing Technology 

- Massive Infrastructure 

Opportunities 
- Reduce Transportation- 

related Deaths, Injuries and 
Property Loss 

- Provide Access and 
Mobility for all Americans 

- Reduce Travel and 
Construction Time and Cost 

- Increase Throughput of 
People and Freight 

- Reduce Environmental 
Impact 

- Enhance System Security 



Strategic Planning Process 

Strategy 
- Presidential Directives, OSTPIOMB Annual Budget Guidance, etc. 
- NSTC Transportation S& T Strategy 

Planning, Programming and Budgeting 
- Department Strategic and Performance Plans 
- hrSTC Transportation Technology and Strategic Research Plans 

Implementation 

Evaluation 
- QualitylSelf Assessments (e.g., Malcolm Baldrige, I S 0  9000) 
- ProgramProject Reviews 
- TechnologyiSystem Assessments 
- PeerIIndependent~Expert Reviews (e.g., NRC, TRB) 

Strategic Planning Approach 
(NSTC National Transportation S& T Strategy, May 1999) 

Partnership 
Initiatives \ 

1c.g.. vehidu, phydcd & mio inlrutmrture) 

Enabling Research 
(c+, science and ~ h n o l o ~  m u r c h )  

Education and Training 
(i.r, Garrett A. Morgan Technology and Transportation Futum Prosram) 



National Transportation S& T Strategy 
and Implementation 

Public-Private 
Partnerships Initiatives 

Accessibility for Aging and Disadvantaged Populations 
Aviation Safety Research Alliance 
Enhanced Freight Movement at Gateways 
Enhanced Transportation Weather Services 
Intelligent Vehicle Initiative* 
Maritime Safety Research Alliance*' 
Monitoring, Maintenance, and Rapid Renewal of the Physical 
Infrastructure (Partnership for the Advancement of Infrastructure 
and its Renewal - Transportation) 
National Intelligent Transportation infrastructure 
Next-Generation Global Air Transportation 
Next-Generation Transportation Vehicles* 
Space Transportation Technologies** 
Transportation and Sustainable Communities* 
Transportation Infrastructure Assurance* 

Neu Titles * *  New Partnerships 



Partnership for the Advancement of 
Infrastructure and Its Renewal (PAIR-T) 

Goals: 
- Accelerate the comprehensive renewal and advancement of the Nation's 

transportation infrastructure using stronger, cheaper and environmentally 
superior materials and more cost-effective delivery systems 

- Reduce waste, pollution, and emissions generated in the production of 
infrastructure materials. 

Objectives: 
- Create an environment that fosters an unprecedented level of collaboration 

and synergy on infrastructure research, demonstration. testing and 
evaluation and technology transfer to State and local agencies. 

- Develop new technologies. concepts and ideas and and accelerate market 
acceptance of existing and new products. processes and services. 

PAIR-T Participants 

Commerce 
DOT (e.g., RSPA, FHWA) 
DoD 
NSF 
Industry (e.g., CERF, CIRT, ARTBA) 
Academia (e.g., UTCs) 

State and Local Government Organizations (e.g., 
AASHTO, National Governors Association) 
Others (e.g., TRB, Council on Competitiveness, NAE) 



PAIR-T Schedule 

April 7, 1998 

June 30, 1998 

July 7-8, 1998 

April 26, 1999 

June 14-1 5, 1999 

September 1999 

October 1999 

May 2000 

August 2000 

NSTC PAIR-T Workshop 

NSTC PAIR Workshop 

NRC/TRB Committee review 

NSTC PAIR-T Roadmapping Meeting 

NRCiTlU3 Comm~ttee review 

NSTC Procurement Reform Workshop 

CERFJCIRT Validation Workshop on PAIR 

NSTC Workshop on Asset Management 
CERF International Trade Show and 
"Symposium 2000: Moving Innovation into 
Practice for a Sustainable Future" 

Requirement for Asset Management? 

Comprehensive, accurate, timely and cost- 
effective management of assets: 
- Inventory 

- Condition 

- Performance 

- Trends 
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Presented by: Madeleine Bloom, Director 
Office of Asset Management, FHWA 

FEDERAL HIGHWAY ADMINISTRATION 

+ Introduction 
+ What is Asset Management? 
+ Why Asset Management? 
+ How do we get there? 
+ Conclusion 
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What is Asset Management ? 
Working Definition 

No "definitive" definition 
Bottom-line: Cost-effective resource 
allocation and programming decisions 
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What is Asset Management ? 
What it means.... 

Partnership 
Consensus 

Information based 
Strategic Resource Allocation 
Performance Measurement 

Feedback 
ACeGa 
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What is Asset Management ? 
Key Elements 

q Business 
Practices 
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What is Asset Management? 
Broad Range of Assets 

Highwav Transit Air - 
Pavements 

Dollars - Bridges Rolling Stock Terminals 
Hardware Stations 
Tunnels 

People - Signals - - - 
Rest Areas 

Data - - - 
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Why Asset Management 
w V 

Driving Trends 

Transportation 
Environment 

System Demands 

Personnel Constraints 

Increased Budget 
Demands 
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Transportation 
Environment 

System Demands 

Personnel Constraints 
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Why Asset Management 
Driving Trends 

Accountability 

What is Bought with Public Funds 

How Spending Decisions are made 

What is Accomplished 
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Why Asset Management 
Driving Trends 

GASB Statement No. 34 

New Financial Reporting 
Requirement for States 
Requires Recording of Long-Lived 
Infrastructure 
Depreciation or Preservation (Asset 
Management) Approach 
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Why Asset Management 
Driving Trends 

Technological Advances 
Increasingly powerful computers 
Sophisticated analytical tools and 
techniques 
Advances in information technology 
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How Do We Get There? 
FHWA Office of Asset Management 

FHWA Reorganization 

Consolidate 
Partnership 

Disparate Functions 
with AASHTO 
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How Do We Get There? 
AASHTO/FHWA Partnership 

AASHTO Task Force 

Workshops 

AASHTO Guide to Asset 
Management (NCHRP) 

AASHTO StrategicIAction 
Plan 
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/ How Do We Get There? 1 AASHTOiFHWA Partnership 

Transportation Asset Management 
Workshops 
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How Do We Get There? 
AASHTO 

Strategic Plan - Goals 

.Develop Partnerships 

.Develop an Understanding 

.Develop Tools and Research 

.Inform Leadership on Use 

.Assist Member States 
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Conclusion 
Keys to Success 
+ Sustained Political Commitment 
+ Executive Leadership 
+ Commit Resources - State and National Level 
+ Facilitate Sharing between States 
+ Pool Organizational Resources - AASHTO, 

TRBINCHRP and FHWA 
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